Meiotic studies of Robertsonian polymorphisms in the South American marsh rat, Holichilus brasiliensis.
Meiosis was studied in male South American marsh rats (1) to help clarify the mechanisms that allow unusually high levels of Robertsonian (Rb) polymorphisms to be maintained in wild populations of these animals and (2) to test competing assumptions in two distinct models of chromosomal speciation. In both simple Rb heterozygotes and Rb heterozygotes with monobrachial homology, no univalency was observed in prophase I or metaphase I. Rates of nondisjunction were uniformly low (less than 10%) and did not differ significantly among any of the animals studied, regardless of karyotype and in contrast to the frequency of nondisjunction in other mammalian species. Robertsonian heterozygotes exhibited significantly more chiasmata than did homozygotes, largely owing to an increase in the number of terminally located chiasmata. There was a significant bias favoring the transmission of two acrocentrics over the single metacentric for some Rb rearrangements in the heterozygous state. In addition, the frequency of sex-chromosome univalency increased with increasing Rb heterozygosity, although the ratio of X- and Y-bearing secondary spermatocytes did not differ significantly from 1:1, and no secondary spermatocytes were observed that were nullisomic or disomic for an X or Y chromosome.